Abstract: Increase in detrimental environmental pollution and resource depletion makes industries need to reduce the environmental impact of their supply chain. Therefore, they have to be focused on eco-friendly production by implementing green supply chain management (GSCM). The GSCM integrates environmental thinking with supply chain management, from conceptual product design to delivery of final product to consumers, and involves end-of-life management. Implementation of GSCM includes various components supported by GSCM drivers. The aim of the present study is to identify drivers and components in steel industry and develop a conceptual model of drivers and components of the GSCM implementation. The various drivers and components of GSCM are identified based on the relevant literature as well as on consultations with industrial experts and academicians. In the identification phase, nine drivers and eight components were identified. Interpretive structural modelling (ISM) analysis, in the form of a survey, was used to understand the mutual influences amongst the drivers and components. As the result, green costumer is acting as a key external driver of the ISM model. The model developed is validated on a case study involving the whole GCSM in a steel firm.
Introduction
Growth in the environmental pollution rate and its related problems make costumer demands and environmental communities feel obliged to receive green products and services. The pollution rate caused by industrial development should be reduced by implementing green supply chain management (GSCM) 1 (Hsu and Hu, 2008) . Hence, greening the supply chain has appeared to be an important issue in the process of industrial development. According to Ying and Li-Jun (2012) , green supply chain (GSC) aims to optimise the resources allocation, increase benefits and achieve the goal of environmental compatibility through such means as the optimisation and improvement of related activities speed, certainty, the friendly degree with environment. Srivastava (2007) described GSCM as integrating environment thinking with supply chain management including product design, material sourcing and selection, manufacturing processes, delivery of final products to the consumers, and end-of-life management of the product after its useful life is over. Rettab and Ben Brik (2008) believed the GSC to be a managerial approach which seeks to minimise a product's or service's environmental and social impacts or footprint. During a study, Chien and Shih (2007) indicated that industries have adopted green procurement and manufacturing practices in response to the current wave of international green issues, and generated favourable environmental and financial performances for the respective companies. GSCM make managers to pay attention to the potentially adverse impacts of the supply chain process on the environment, ideally before any adverse impact occurs (Nikbakhsh, 2009) . Carvalho et al. (2010) stated that GSCM is an important organisational philosophy which plays a significant role in promoting efficiency and synergy between partners as well as in facilitating environmental performance, minimal waste, and cost savings to attain corporate profit and market-share objectives, enhance corporate image, reduce risks of non-compliance and finally improve marketing advantage. In addition, GSCM adoption can assist organisations to protect their supply chain from environmental risks, by fostering innovation with the exchange of knowledge and technology among various suppliers and by saving costs through their reduced material and energy consumption (Naini et al., 2011) . So, drivers and components of GSCM and the relationship existing among them should be distinguished for implementation of GSCM. The purpose of the present research is to identify the drivers and components of GSCM amongst those recommended in the literature driver and to investigate the imperative and mutual relationship among the drivers and the components for the implementation of GSCM in Mobarakeh Steel Company (MSC) 2 supply chain management by using interpretive structural modelling (ISM) 3 technique through expert's judgements. MSC is the largest Iranian steel maker, and one of the greatest industrial complexes operating in Iran. The remaining part of the paper includes the followings: Section 2 provides a literature review on GSC components and drivers that affect the implementation of GSCM. The research problem is mooted in Section 3. Section 4 presents the solution methodology and development of the questionnaires and application of ISM are explained in the Sections 5 and 6, respectively. The results, conclusions and managerial implication are brought in the final section.
Literature review
Due to the obvious lack of consensus on the definition of GSCM, it is a combination of corporate environmental management and supply chain management (Zhu and Sarkis, 2004) . The GSCM has lately become a developing topic, and significant complexities have appeared to be observed in it. In such circumstances, it is necessary to help motivate and encourage industries to make use of the GSCM. The drivers and components related to the GSCM and their relationships should be distinguished in order to achieve this goal. Industries should be stimulated to implement GSCM so as to reduce the harmful impacts of pollution on the environment and resource needs. Previous research can be divided to four categories. Category one is about studies that worked on drivers of GSCM, researches that studied barriers of GSCM are placed in category two. Some examined factors of implementation of GSCM which are placed in category three. Other studies in GSCM field are placed in category four. Researches which are placed in the first and second categories: Reinhardt (1998) observed that environmental quality can be ensured only through governmental regulation as the environment is counted as a public good. Wycherley (1999) stated that SMEs 4 firms have difficulty in driving their suppliers to involve in green initiatives. Holt et al. (2001) identified seven categories of GSC initiatives to improve an organisation's environmental performance: governments, trade associations and sector bodies, partnership groups, private companies, business support organisations, not-for-profit green business-support organisations and green business clubs. Trowbridge (2001) distinguished internal and external drivers for the implementation of GSCM in a chip manufacturer. Internal drivers include willingness to improve risk management due to potential interruptions happening in the supply chain, and collaboration with suppliers to find alternative materials and equipment that minimise environmental impacts. External drivers include customers, investors and non-governmental organisations. Zhu and Sarkis (2006) analysed the different GSCM drivers existing in three industries in China and indicated that different drivers are able to affect the implementation of GSCM in each industry. Walker et al. (2008) reviewed the literature and identified factors which motivate organisations to or prevent them from implementing the GSCM initiatives; these include internal drivers such as organisational factors, and external ones such as regulations, customers, competitors, society and suppliers. Lee (2008) identified the main drivers making companies participate in GSCM practices as buyer influence, government involvement and GSC readiness and government plays an important role in improving the awareness of environmental improvement. According to the study conducted by Ray and Richardson (2009) corporate drivers for green manufacturing include public opinion, shareholder value, cost reductions, joining industry leaders and complying with environmental management regulations. Holt and Ghobadian (2009) investigated the driving forces behind environmental behaviour, results of the specific management practices and the relationships among them. Using ISM, Ahemad et al. (2011) evaluated the GSCM drivers and developed a relationship amongst the identified GSCM drivers, including management commitments, regulatory pressure, customer pressure, market competitive pressure, supplier pressure, external stakeholder pressure, green innovation, economic benefits, cost reduction, new market opportunities, green corporate image, green design and green purchasing. Diabat and Kannan (2011) studied drivers of GSCM and analysed how drivers affect the implementation of GSCM by using ISM. Zhu et al. (2011) investigated international drivers that lead to the implementation of environmental management practices in Chinese manufacturing industries. Zhu et al. (2013) developed a conceptual model which hypothesises moderation effects of GPP 5 knowledge on the relationships between GPP drivers and practices. They found that regulations, reward and incentive gains and stakeholders exert pressure to motivate adoption of GPP practice. Mathiyazhagan et al. (2013) analysed the barriers of implementation of the GSCM. Hsu and Tan (2013) studied supply chain drivers that foster the development of green initiatives in an emerging economy and proposed that the drivers which motivate firms to adopt GSCM can be measured by a second-order construct related to the implementation of the firm's GSC initiatives. Govindan et al. (2015) identified 12 common drivers of green manufacturing with the help of the research literature, and industrial managers and experts. Their study helps firms stimulate an essential driver for quick and better adoption of green manufacturing. Govindan et al. (2015) analysed barriers of GSCM implementation in Indian industries using analytic hierarchy process (AHP) and essential barriers/priorities are identified through recourse to AHP. To date, several researchers have already identified critical factors in GSCM practices. Studies which are placed in the third category: Wee and Quazi (2005) identified seven critical factors in their research on environmental management: superior management commitment; employees' total participation; training; green products/process design; supplier management; measurement; and information management. Hsu and Hu (2010) studied factors which are critical to the implementation of GSCM practices in Taiwanese electrical and electronics industries in comparison to European Union directives, and extracted 20 critical factors along four dimensions (supplier management, product recycling, organisational participation and life-cycle management). Wu et al. (2011) used the fuzzy Decision Making Trial and Evaluation Laboratory (DEMATEL) 6 method to find influential factors in selecting GSCM criteria. The DEMATEL method evaluated supplier performance to find key criteria in order to improve the performance of GSCM implementation. Muduli et al. (2013) studied role of behavioural factors in GSCM implementation in Indian mining industries. Researches which are placed in the fourth category: Kannan et al. (2008) suggested an integrated model that analyses and selects green suppliers based on their environmental performance using ISM and AHP modelling. Zhu et al. (2012) studied the diffusion of GSCM innovation and its relationship to organisational improvement. Xu et al. (2013) conducted a comparative study of pressures that impact the adoption of the GSCM. They formulated two independent hypotheses taken from the literature in order to test the nature of the impact and the differences affecting Indian industries.
A major contribution of this paper is the development of relationships among nine drivers and eight components of GSCM and showing their level and their dependence and driving power in steel industry. Previous studies just explored the relationships of drivers. In this paper, in spite of detecting drivers of GSCM, components of GSCM are determined as well and the relationship and influence among drivers and components examined simultaneously which seems really important and vital to explore. However, by studying various drivers and also components of GSCM, relationships, level and place of drivers changed, comparing with research which only worked on drives. This contribution showed new results to focus on. In addition divers are divided to internal and external driver category. Based on kind of variables which is qualitative, ISM method is much more flexible than many quantitative modelling approaches which need variables to be measurable on ratio scales.
Problem description
The company under study is MSC, an Iranian well-known and leading firm in steel industry, with the comprehensive supply chain. It has attained a just-in-time delivery plan for the markets inside and outside Iran such as Europe, Canada, Latin America, South East Asia, the Middle East and Africa, in order to meet the challenges confronting global markets and achieve new horizons. MSCs products consist of hot and cold rolled sheets and coils, pickled coils, narrow strip coil, tinplate sheet and galvanised coil, preprinted coil and slab. These products are produced in accordance with national and international standards, and meet the industries' various needs in fields of automotive industry, home appliances, pipe making, pressure vessels, foodstuff, chemical material and medical packing, construction, transportation, naval industries, and heavy metal equipment. Due to customer's environmental consciousness and demand, the company has started to implement greening concept in their supply chain management. Finding the drivers of GSCM and their influence on GSCM components can help firms make an efficient GSCM throughout their organisation. Taking a close look at the research literature, it can be seen that most of the previous scholars have considered only the relationships existing between the drivers. In the present study, 25 drivers and components of implementation of GSCM were identified from the journals previously issued by international publishers. Table 1 shows these variables were determined in literature review. Then, the Q-sort procedure was used for assessing initial construct validity and reliability. The Q-sort method, a manual factor sorting technique, is an iterative process in which the degree of agreement between judges forms the basis of assessing construct validity and improving the reliability of the constructs (Moore and Benbasat, 1991) .
Therefore, we asked the first decision-making team who were nine experts of GSCM by direct visiting or sending e-mails. They have had relevant academic background and experience for several years such as being supervisor or advisor of dissertations or/and doing research or/and writing books in GSCM field in the most reputable universities of Iran, to tell us which of the drivers and components of GSCM proposed is counted as an internal driver, which is an external driver one, which is a component, and finally which as none in the steel industry and we did not mention that every variable is determined as a component or as a driver in previous studies. The minimum percentage of agreement among the experts was considered to be 65%, as mentioned by Vessey (1984) , Jarvenpaa (1989) and Li et al. (2005) . After using the Q-sort method, two internal and seven external drivers, along with eight components of GSCM were selected and eight were eliminated. Tables 2 and 3 show the drivers and the components involved in this study, respectively. Then, the second decision-making team were 13 Mobarake Steel Company's senior managers of environment, HSE, horticulture, purchasing and procurement, EFQM, 7 quality management and industrial engineering departments with at least ten years work experience in managing and directing their sector successfully and related academic background were approached through direct visit to tell the considered drivers and components of GSCM, style of the questionnaire and objectives of this research. These senior managers expressed the relationships of variables two by two. Table 1 Description and source of GSCM drivers and components based on literature review
No. Component Description Source

Green education
With proper education, employees become more conscious of the concept of quality. They generate an enhanced awareness of environmental issues, that can encourages employees to become stewards of the environment and motivates them to participate in proactive environmental management. (2001), Yuang and Kielkiewicz-Yuang (2001) , Zhu and Geng (2001) , Rothenberg (2003) , Govindarajulu and Daily (2004) , Wee and Quazi (2005) , Massoud et al. (2011) and Digalwar et al. (2013) 2 Green market It includes firms, companies and distributers which would like to receive green and eco-friendly products and services.
Daily and Huang
Bacallan (2000), Rao and Holt (2005) , and Zhu and Sarkis (2007) , Lilly (2008) , and Cao and Zhang (2013) 3 Green design Green design is a means of anticipating and reducing the product's impact on the environment throughout its life cycle. Zhu et al. (2005 Zhu et al. ( , 2007a Zhu et al. ( , 2007b Zhu et al. ( , 2008a Zhu et al. ( , 2008b Zhu et al. ( , 2008c , Hsu and Hu (2006) , Zhu and Sarkis (2006) , Srivastava (2007) , Routroy (2009) , Digalwar et al. (2013) , Chuang and Yang (2013) and Hsu and Tan (2013) 4 Management commitment Management commitment is an important criterion of GSCM, because it is not possible to undertake such an important responsibility of greening the entire supply chain process without the concern and assurance of management.
Lippmann (1999), Evans and Johnson (2005) , Zhu and Sarkis (2007) , Singh and Kant (2008) and Digalwar et al. (2013) 5 Environmental policy for GSCM In order to deliver and raise the awareness of environmental issues among suppliers, customers and staff, the organisation needs to draw up the environmental policy for GSCM.
Yuang and Kielkiewicz-Yuang (2001) and Hsu and Hu (2010) http://www.iso.org/iso, Sarkis (1998), Zhu et al. (2005 Zhu et al. ( , 2007a Zhu et al. ( , 2007b Zhu et al. ( , 2008a Zhu et al. ( , 2008b Zhu et al. ( , 2008c , Rao and Holt (2005) , Hsu and Hu (2006) , Zhu and Sarkis (2006) , Vachon (2007) ,
Lilly (2008) Green supply chain integration
Integration of different phases of GSCM such as design, supplier, production, distributer, recycling and reusing can enhance the GSCM performance.
Yuang and Kielkiewicz-Yuang (2001), Rao and Holt (2005) , Evans and Johnson (2005) , Zhu and Sarkis (2006) , and Zhu et al. (2005 Zhu et al. ( , 2007a Zhu et al. ( , 2007b Zhu et al. ( , 2008a Zhu et al. ( , 2008b Zhu et al. ( , 2008c 8 Employee empowerment and involvement Empowered employees are motivated and committed to participate and engage in good environmental practices.
Evans and Johnson (2005),
Hsu and Hu (2010) and Digalwar et al. (2013) Employees who are not empowered have less commitment for improvement than the empowered employees. Staff of various departments must take responsibility for individual impact and requirement of environmental regulation.
Supplier selection
To remain competitive, companies greatly increased the scope of their outsourcing activities. Thus, supplier selection has become a highly prioritised activity with a great degree of importance to companies. If any of the suppliers throughout the chain is not environmentally conscious, GSCM will fail.
Lippmann (1999), US-AEP (1999), Yuang and Kielkiewicz-Yuang (2001) , Rao (2002) , Klassen and Vachon (2003) , Zhu et al. (2005 Zhu et al. ( , 2007a Zhu et al. ( , 2007b Zhu et al. ( , 2008a Zhu et al. ( , 2008b Zhu et al. ( , 2008c , Hsu and Hu (2006) , Zhu and Sarkis (2006) , Vachon (2007) , Chien and Shih (2007) , Kannan et al. (2008) , Holt and Ghobadian (2009) , Hu (2009, 2010) and Digalwar et al. (2013) Considering the risk management in GSCM, it indicates that productspecific assessments are highly required to identify the components at the greatest risk. It is able to systematically detect the high-risk green components as an insight for incoming quality control staff to improve the efficiency of inspection for thousands of green components. Bowen et al. (2001a Bowen et al. ( , 2001b , Evans and Johnson (2005) and Youn et al. (2013) 11 Information system
An effective management of green supply chain involves the collection and incorporation of relevant information on each department within a company. This would include information on products and components, and reports and documents throughout supply chain management Evans and Johnson (2005) , and Hu (2008, 2010) 12 Life-cycle assessment Life-cycle assessment is an appropriate tool that could be employed to facilitate the analysis of environmental impacts of products during all of the phases. It is required in order to construct the eco-profile of products. Lamming and Hampson (1996) , US-AEP (1999), Rao (2002) and Hsu and Hu (2010) 13
Green production Production process should have low energy consumption, few waste and pollution to environment. It also requires being harmless to workers with the minimal energy consumption and pollution. Srivastava (2007) , Hsu and Hu (2010) , Dornfeld et al. (2013) , Digalwar et al. (2013) and Chuang and Yang (2013) Green innovation reduces the adverse effects on environment, energy and virgin material, and also can help reduce cost while producing a better product regardless of energy and commodities prices. Theyel (2000) , Ramus (2002) , Urban (2009) and Barve et al. (2009) 
Green purchasing
Green purchasing is the practice of procuring products and services that are less harmful and would have a minimal impact on the environment Min and Galle (2001) , Sarkis (2003) and Hsu and Tan (2013) 21 Government regulation and legislation Government regulations and legislations are counted as one of the major factors driving the implementation of GSCM; it not only enhances the GSC but also helps firms survive in today's competitive market. Environmental regulations and policies are driving organisations to become environmentally conscious.
Henriques and Sadorsky (1996), Green et al. (1996) , Beamon (1999) , Hall (2002) , Min and Galle (2001) , Rao (2002) , Zhu and Sarkis (2006) , Lilly (2008) , Desrochers (2008) , Walker et al. (2008) , Roy and Richardson (2009), Agan et al. (2013) , Hsu and Tan (2013) and Purba (2002) The increasing concern about customers for environment is really should be taken into consideration by decision makers. It helps improve the quality of product and enhance the profit margins. In this paper, green customer means green user.
William and Beckmann (1998), Berry and Rondinelli (1998) , Klassen and Vachon (2003) , Wee and Quazi (2005) Stakeholder is anyone who is directly or indirectly interested in or affected by the process. It may be any group or individual capable of prompting organisations to be conscious of the environment, including suppliers, customers and community stakeholders. Being under pressure from all the corners of the society is favourable to implementation of GSCM. Henriques and Sadorsky (1996) , Chien and Shih (2007) and Ray and Richardson (2009) 
Solution methodology
In this paper, the ISM methodology is used. In Warfield (1973) introduced the ISM for the first time to analyse complex socioeconomic systems. ISM is a process that enables individuals or groups to develop a map of the complex relationships between the several elements involved in a complex situation. Figure 1 shows the methodology used in this study. The model formed portrays the structure of a complex problem, a system or a field of study, in a carefully designed pattern while implying graphics as well as words and phrases. The basic idea behind the ISM is to use experts' practical experience and knowledge to decompose a complicated system into several sub-systems (elements) and construct a multilevel structural model. The ISM methodology helps impose order and direction on the complexity of relationships among elements of a system (Warfield, 1974; Sage, 1977) . Furthermore, the elements may be qualitative or quantitative, permitting items to be included which are not measurable on anything other than ordinal scales of measurement. In this sense ISM is much more flexible than many conventional quantitative modelling approaches which require variables to be measurable on ratio scales. ISM thus offers a qualitative modelling language for structuring complexity and enables a group of users to map their thinking on an issue by building an agreed structural model. In present study, the problem is qualitative; as a result, ISM method is selected to develop the model. Saxena and Sushil (1990) applied the ISM methodology to the case of energy conservation in Indian cement industry and identified the key variables using direct as well as indirect interrelationships among the variables. Mandal and Deshmukh (1994) used the ISM methodology to analyse some of the important criteria for vendor selection and have shown the interrelationships of the criteria and their levels. Sharma et al. (1995) have employed the ISM methodology to develop a hierarchy of actions required to achieve the future objective of waste management in India. used ISM to model the reverse logistics variables typically found in computer hardware supply chains. The main objectives were to identify and rank the variables of reverse logistics activities in the computer hardware industry, to find out the interaction among the identified variables, and finally to understand the managerial implications of the research. Huang et al. (2005) proposed a method by integrating ISM and ANP to analyse subsystems 'interdependence and feedback relationships'. used Huang et al. method to analyse the interactions between the barriers to reverse logistics. Kannan and Haq (2007) made use of the ISM methodology to analyse the interactions between the criteria and sub-criteria which influence the supplier selection for a built-in-order supply chain environment. Kannan et al. (2008) investigated the interaction between the criteria that was used to select the green suppliers who addressed the environmental performance using ISM. The effectiveness of their model was illustrated using an automobile company. Singh and Kant (2008) used ISM methodology to evolve mutual relationships among the identified knowledge management barriers. Kannan et al. (2009) used ISM and fuzzy TOPSIS as a hybrid approach for the analysis and selection of third-party reverse logistics provider. Ahemad et al. (2011) made an assessment on GSCM drivers using ISM. Raj et al. (2010) used ISM approach to understand the mutual interaction of the enablers that help the implementation of flexible manufacturing systems (FMS) and identify the driving enablers as well as the dependent ones. Salimifard et al. (2010) employed the ISM tool to analyse and identify the relationship between nine critical success factors in banking process reengineering in Iran. Using ISM method, Diabat and Govindan (2011) analysed the drivers affecting the implementation of GSCM. Mathiyazhagan et al. (2013) adopted an ISM approach for the barrier analysis in implementation of the GSCM.
The main advantage of using the ISM methodology is that it transforms unclear and poorly articulated system models into visible and well-defined ones (Sage, 1977) . However, the ISM methodology has a few limitations. Since a person judging the variables may have a subjective bias, the relations among the variables depends always on that person's knowledge and familiarity with the firm, its operations, and its industry. Therefore the bias of the person who is judging the variables might influence the final result. The ISM does not give any weighting associated with the variables (Kannan et al., 2009 ).
Step 1 Variables (criteria) considered for the system under study are listed.
Step 2 From the variables identified in step 1, a contextual relationship is established among the variables in order to identify which pairs of variables should be examined.
Step 3 A structural self-interaction matrix (SSIM) 8 is developed for variables, which indicates pair wise relationships among the variables of the system under study.
Step 4 A reachability matrix is developed from the SSIM and is checked for transitivity. The transitivity rule states that if a variable 'A' is related to 'B' and 'B' is related to 'C', then 'A' is necessarily related to 'C'.
Step 5 The reachability matrix obtained in step 4 is partitioned into different levels.
Step 6 Based on the relationships given above and existing in the reachability matrix, a directed graph is drawn and the transitive links are removed.
Step 7 The resultant digraph is converted into an ISM by replacing variable nodes with statements.
Step 8 The ISM model developed in step 7 is reviewed to check for conceptual inconsistency, and necessary modifications are made. The above steps are shown in Figure 1 (Kannan and Haq, 2007; Kannan et al., 2009 ). 
Development of the questionnaire
After extracting various drivers and components from the research literature, to distinguish the related drivers and components for the implementation of GSCM in steel industry, nine drivers (two internal drivers and seven external ones) as well as eight components were distinguished based on the first decision-making team. Their comments were asked by direct visiting or sending e-mails. The minimum percentage of agreement among the experts was considered to be 65%, as mentioned by Vessey (1984) , Jarvenpaa (1989) , and Li et al. (2005) . Then, the second decision-making team was approached through direct visit to explain the considered drivers and components of GSCM, style of the questionnaire and objectives of this research. These senior managers expressed the relationships of variables two by two with symbols are used to denote the direction of the relationship between the variables in one matrix included all the variables in it is row and in it is column. The experts were selected because they were knowledgeable and practically involved with the firm's supply chain and environment management.
Application of ISM
Data collection
ISM methodology suggests the use of the experts' opinions based on such management techniques as brain storming, nominal grouping, and affinity diagramming in developing the contextual relationship among the variables urges . For this study, the respective experts from MSC stated their interest and were asked to be interviewed. To analyse the drivers and components, a contextual relationship of 'leads to' type was chosen. It means that one variable leads to another one. Based on this type of relationship, a contextual relationship between the variables is developed. 
3 Government regulation and legislation 
Structural self-interaction matrix
Based on the contextual relationship existing among the identified drivers and components, a SSIM was developed, as shown in Table 4 . The matrix indicates the pair wise relationships among the drivers and components of the implementation of GSCM for the firm under study. Considering the contextual relationship for each variable, existence of a relationship between any pair of variables (i and j) and the associated direction of it are questioned. Four symbols are used to denote the direction of the relationship between the variables (i and j):
V driver/component i will help achieve driver/component j A driver/component j will help achieve driver/component i X drivers/components i and j will help achieve each other O drivers/components i and j are not related to each other.
The following section explains the use of the symbols V, A, X, and O in the SSIM.
• green market driver will help achieve green education component (V)
• green market driver will be achieved by government regulation and legislation driver (A) • green market driver and green innovation component will help achieve each other (X)
• green market driver and competitor driver are not related to each other (O).
Initial reachability matrix
In this step, the reachability matrix is developed from SSIM. The SSIM format is initially converted into an initial reachability matrix format by transforming the information of each SSIM cell into binary digits (i.e., ones or zeros) in the initial reachability matrix. The transformation is made by the following rules:
• if the (i, j) entry in the SSIM is V, the (i, j) entry in the reachability matrix is set to 1 and the (j, i) entry is set to 0 • if the (i, j) entry in the SSIM is A, the (i, j) entry in the reachability matrix is set to 0 and the (j, i) entry is set to 1 • if the (i, j) entry in the SSIM is X, the (i, j) entry in the reachability matrix is set to 1 and the (j, i) entry is set to 1 • if the (i, j) entry in the SSIM is O, the (i, j) entry in the reachability matrix is set to 0 and the (j, i) entry is set to 0.
Following these rules, the initial reachability matrix is given in Table 5 . Since there is no transitivity in this case, the initial reachability matrix (Table 5) will be used for further calculations. The final reachability matrix is obtained by incorporating the transitivities as enumerated in step 4 of the ISM. The final reachability matrix (Table 6) is constructed from the initial reachability matrix while taking into account the transitivity rule which states that if a variable 'A' is related to 'B' and 'B' is related to 'C', then 'A' is necessarily related to 'C'. The final reachability matrix will then consist of some entries from the pair-wise comparisons and some inferred entries that are shown by the symbol *. Table 5 Initial reachability matrix for the drivers and components Table 6 Final reachability matrix for the drivers and components 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 I 5 External stakeholders 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 4, 5, 6, 7, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 4, 5, 6, 7, 9, 10 11, 12, 13, 14, 15, 16, 17 I 6 Economic benefits 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 2, 4, 5, 6 11, 12, 13, 14, 15, 16 2, 4, 5, 6 11, 12, 13, 14, 15, 16 I 14 Risk management of green supply chain 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9 13, 14, 15, 16, 17 I 15 Green innovation 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 I 16 Green packing 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 4, 5, 6, 7, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 4, 5, 6, 7, 9, 10 11, 12, 13, 14, 15, 16, 17 I 17 Cost reduction 1, 2, 3, 4, 5, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 2, 4, 5, 6, 7 11, 12, 13, 14, 15, 16 2, 4, 5, 7 11, 12, 13, 14, 15, 16 I 8 Environmental management standards 1, 2, 3, 4, 8, 9, 10 11, 12, 13, 14, 15, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 8, 9, 10 11, 12, 13, 14, 15, 17 II 9 Green image 1, 2, 3, 4, 5, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 III 13 Supplier selection 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 2, 4, 5, 6, 7, 8, 9 13, 14, 15, 16 2, 4, 5, 6, 7, 8, 9 15, 16 III 1 Green market 1, 2, 3, 4, 5, 8, 9, 10 11, 12, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 8, 9, 10 11, 12, 14, 15, 16, 17 IV 17 Green education 1, 2, 3, 4, 5, 8, 9, 10 11, 12, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 8, 9 14, 15, 16, 17 V 3 Government regulation and legislation 1, 2, 3, 4, 8, 9, 10 11, 12, 14, 15, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 8, 9, 10 11, 12, 14, 15, 17 V 10 Green supply chain integration 1, 2, 3, 4, 5, 8, 9, 10 11, 12, 15, 16 1, 3, 4, 5, 6, 7, 8, 9, 10 1, 3, 4, 5, 8, 9, 10 11, 12, 15, 16 V 11 Waste management 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 15, 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 15, 16 VI 12 Life-cycle assessment 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 15, 16 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 15, 16 VI 2 Green costumer 1, 2, 3, 4, 5, 6, 7, 8, 9 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17 1, 2, 3, 4, 5, 6, 7, 8, 9 11, 12, 13, 14, 15, 16, 17 
VII
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Level partitions
According to Warfield (1974) , and Singh and Kant (2008) , the reachability and antecedent set for each variable is found from the final reachability matrix. The reachability set for an individual driver/component consists of that driver/component itself and the other drivers/components which it may help to achieve. The antecedent set consists of the driver/component itself and the other drivers/components which it may help to achieve. The intersection of the both sets was also derived for all drivers/ components. If the reachability set and the intersection set are the same for a given driver/component, then that driver/component is considered to be in level I and is given the top position in the ISM hierarchy (Kannan and Haq, 2007) . With this partition, the iteration 1 is completed. After the first iteration, the drivers/components forming level I are discarded and with the remaining drivers/components, the above mentioned procedure continues in the iteration 2. These iterations continue until the level of each driver/component has been found. The identified levels assist in building the digraph and the final model of ISM. Table 7 shows that the drivers competitors, external stakeholders, economic benefits, and the components risk management of GSC, green innovation and green packing are placed at level I forming the top level in the ISM hierarchy. The driver cost reduction is positioned at level II and the drivers environmental management standards and green image are placed at level III. The component supplier selection is positioned at level IV; and the drivers government regulation and legislation and green market and the component green education fall into the level V. The components GSC integration, waste management and life-cycle assessment are positioned at level VI, and the driver green costumer is placed at level VII. Table 7 shows the initial iteration and final level of each driver and component.
Formation of the ISM model
With the help of the level partition shown in Table 7 , the structural model is generated. The relationship between the variables i and j is shown by an arrow pointing from i to j. Figure 2 shows the model of the various drivers and components of GSCM implementation for the firm under study.
MICMAC analysis
Matriced Impacts croises-multipication applique and classment (cross-impact matrix multiplication applied to classification) is abbreviated to MICMAC. The MICMAC principle is based on multiplication properties of matrices (Sharma et al., 1995) . In the MICMAC analysis, the dependence power and driver power of the variables are analysed. On the basis of the above study, all of the drivers and components have been classified according to their driving and dependence powers, into four categories, namely autonomous, dependent, linkage and independent drivers and components as suggested by Singh and Kant (2008) . In the final reachability matrix, shown in Table 6 , the driving and dependence powers of each driver/component are calculated. Those drivers/ components having weak driver and dependence power and called autonomous elements will fall into the sector I. Those having weak driver, but strong dependence power, called dependent elements, will fall into the sector II. Those having both strong driver and dependence powers, called linkage elements, will fall into the sector III. These elements are unstable due to the fact that any action on each of them will affect the others, and may also have a feedback effect on those elements themselves. Those drivers/components having strong driver but weak dependence power, called independent elements, will fall into the sector IV (Kannan and Haq, 2007) . The diagram of driving power vs. dependence power for all the drivers and components is shown in Figure 3 . 
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Results and discussion
Iranian industries need environmental improvements so as to attract customers and companies from inside and outside the country. The drivers and components of the implementation of the GSCM for the industry under study pose considerable challenges for the management of this industry. Due to the complexity of GSCM practices, customer and cost pressures and uncertainty as to the regulations, implementation of GSCM is considered as a thankless task that increases overall product cost (Hsu and Hu, 2008) . Decision makers must be aware of the relative importance of the various drivers and components for implementation of GSCM. Identifying the nine types of drivers and eight types of components, an ISM model was developed and the interaction between the drivers and components were analysed for the firm under study by using the ISM model and MICMAC analysis.
As shown in Figure 2 , it is clear that green costumer is a significant and key driver with the most influence on other drivers and components to achieve the components GSC integration, waste management and life-cycle assessment, which are in turn critical to complying with the drivers government regulations and legislations and green market and the component green education. The component supplier selection is placed at an intermediate level of the ISM model and affects the drivers environmental management standards and green image which are placed at the next level. They cause cost reduction which is an important tangible driver to stimulate companies in the steel industry. The driver competitors, external stakeholders, and economic benefits and the components risk management of GSC, green innovation, green packing are at the top level of the ISM hierarchy. The other drivers and components and their relationships affect them as dependent variables.
According to the MICMAC analysis shown in Figure 3 , it is evident that there are no autonomous drivers and components. Absence of such drivers and components in the present study indicates that all of the considered variables play a significant role. Therefore, it is suggested that industries pay serious attention to all GSCM drivers and components. There is no dependent driver and component with weak driver power but strongly dependent on one another.
Seventeen drivers and components fall into the linkage sector of Figure 3 . These variables are unstable due to the fact that any change made in them will affect other variables and may themselves be affected by a feedback mechanism (Qureshi et al., 2008) . These are mediator variables that they have influence on the other variables dependently and independently in the same time. This causes direct and indirect influences among variables. As a result all drivers and components fall into the sector III in this case study. According to Figure 3 , there is no variable in the independent sector with strong driving and weak dependence power.
Conclusions
In the present study, nine drivers and eight components of GSCM implementation were identified in the steel industry. By asking nine GSCM experts and academicians, nine drivers were distinguished and divided into internal and external groups for the industry under study. Cost reduction and economic benefit were distinguished as internal drivers and green costumer, green market, government regulation and legislation, environmental management standards, green image, competitors and external stakeholders as external ones. Some of the major drivers and components have been considered in this study and are analysed in terms of the interaction and Classification among them using ISM. Based on the inputs from Mobarake Steel Company's experts a SSIM was formed which was the basis for the ISM method. All of the drivers and components were classified into seven levels. A structural model was formed using ISM method where the drivers competitors, external stakeholders and economic benefit and the components risk management of GSCM, green innovation and green packing occupied the top level (level I). They are a group of drivers and components affected at the lower level and having less impact compared to the remaining ones. The driver cost reduction was placed at the second level (level II) affecting the variables positioned at the first level. Cost reduction should be considered as tangible and strong driver which shows itself in long-term program and it can force firms in steel industry to deploy GSCM and affect GSC components. The drivers environmental management standards and green image were positioned at the third level (level III). This shows that these drivers have equal impacts on the GSCM implementation. If firms are run with environmental management standards, they definitely show green image of themselves to costumer, market and society and to have green image, they need to care about the relevant standards. The component supplier selection was placed at the fourth level (level IV) showing that supplier selection with environmental awareness and up-to-date information are important to implementation of GSCM in the steel industry. The drivers government regulation and legislation and green market and the component green education are positioned at the fifth level (level V). The drivers government regulation and legislation creates green market and to inform staff and society and green education is needed. They have reciprocal influence on each other. They affect supplier selection while are themselves affected by the components GSC integration, waste management and lifecycle assessment which are positioned at the sixth level (level VI). It shows that integration of GSCM improves waste management and makes life-cycle assessment more effective. The driver green costumer, which gives high impact and acts as the most important variable amongst all of the drivers and components of GSCM in the steel industry, was placed at the seventh level (level VII). Ahemad et al. (2011) studied that government regulation and legislation and competitors are the most independent and effective drivers which affect green costumer. Diabat and Kannan (2011) also showed that government regulation and legislation is a key driver affecting the implementation of GSCM in a manufacturing firm in southern India.
This research gap is the development of relationships among various drivers and components of GSCM and showing their level and their dependence and driving power in steel industry. By exploring various drivers and also components of GSCM, relationships, level and place of drivers changed, comparing with research that only focus on drives of GSCM.
Managerial implication
The result of the study indicates that green costumer is acting as a key external driver to the implementation of GSCM among all the drivers and components in the firm under study. Decision makers must be aware of the relative importance of the various drivers and components. This study shows that first, firms in steel industry in Iran and other area with same conditions should focus on green costumer more than government regulation and legislation when drivers and components and their relationships are considered. It affects all of the drivers and components of the GSCM implementation as well as the relationships among them directly and indirectly. Green customer not only helps improve the quality of product but also enhances the profit margins. Considering green costumer makes better opportunities for win-win situations to exist for long-term.
Limitations of the study and future scope
In this paper, an ISM framework has been developed with nine drivers and eight components for the implementation of GSCM in the Iranian steel industry. Other drivers and components have not been considered. For future scope of this study, it is recommended to identify the essential drivers and components in industries of different sectors for implementation of GSCM by using multi criteria decision making (MCDM) techniques.
